Influence of dietary fat on the promotion of diethylnitrosamine-induced hepatocarcinogenesis in female rats.
The effect of varying the amount and type of dietary fat on the promotion of gamma-glutamyltranspeptidase (GGT)-positive foci and hepatocarcinomas in female rats was studied. In the first study, two-thirds of the rats were first intubated with diethylnitrosamine (DEN, 10 mg/kg) 20 hr after partial hepatectomy; 1 week later, rats were fed one of three purified diets (a low-fat diet similar to the AIN-76 diet, a high saturated fat diet, or a high polyunsaturated fat diet) with or without 0.05% phenobarbital in the diet for 10 months. Increasing the fat level of the diet did not increase the number of GGT-positive foci arising spontaneously or induced by DEN alone. When phenobarbital was present in the diet, feeding the high polyunsaturated fat diet slightly increased the number of GGT-positive foci and the incidence of tumors. The low-fat diet, however, increased the incidence of fatty liver. We therefore reexamined the effect of diet on promotion by phenobarbital, using an additional low-fat diet with cornstarch rather than sucrose as the carbohydrate source. In this experiment, both high-fat diets slightly enhanced the induction of GGT-positive foci; the carbohydrate source had no effect. The incidence of tumors was not affected by diet in this experiment, but the incidence of fatty liver was again enhanced by feeding a diet high in sucrose. We conclude that increasing the fat level of the diet does not promote the development of DEN-initiated GGT-positive foci or carcinomas in female rats. Increasing the dietary fat level, however, may enhance promotion of liver foci by phenobarbital. Finally, increasing the sucrose content of the diet increases the incidence of fatty liver.